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(57)Abstract: 

PURPOSE: To estimate the inertia of a mechanical 
system including a servo motor accuracy by providing a 
step for determining the inertia based on a torque 
required for accelerating/decelerating a determined 
inertia component and an accelerative/decelerative drive 
acceleration. 

CONSTITUTION: At first, a servo motor is driven at a 
cons tant speed and a torque required for constant speed 
operation is measured and then torques F, G required 
for canceling the frictional component and the 
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gravitational component, respectively, are d etermine d^ 
The servo motor is ae ggjg^ate d and a torque command 
Tc to be applied is determined and then the time 
variation of torque T required for acceleration drive is 

determined. Subsequently, time variation of the acceleration in acceleration drive is 
detennined based on the measurements, thus determining the relationship between the speed 
(v) and the torque T based on the time variation of torque T required for the acceleration drive 
and the time variation of the speed, and the rejationship between the speed (v) and the 
acceleration A based on the time variation of acceleration. Finally, a tbrqu ^ TJ required for 
accelerating the inertia is determined according to a formula; TJ=T-F-G, and therTitlTaivided 
by the acceleration A to determine an Inertia J. This method can estimate the inertia 
accurately. 
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ABSTRACT : 

PURPOSE: To estimate the inertia of a mechanical system 
including a servo 

motor accuracy by providing a step for determining the 
inertia based on a 

torque required for accelerating/decelerating a determined 
inertia component 

and an accelerative/decelerative drive acceleration, 

CONSTITUTION: At first, a servo motor is driven at a 
constant speed and a 

torque required for constant speed operation is measured 
and then torques F, G 

required for canceling the frictional component and the 
gravitational 

component, respectively, are determined. The servo motor 



COUNTRY 
N/A 



09/26/2004, EAST Version: 1.4.1 



G05B011/36 



ABSTRACT : 

PURPOSE: To estimate the inertia of a mechanical system 
including a servo 

motor accuracy by providing a step for determining the 
inertia based on a 

torque required for accelerating/decelerating a determined 
inertia component 

and an accelerative/decelerative drive acceleration. 

CONSTITUTION: At first, a servo motor is driven at a 

constant speed and a 

torque required for constant speed operation is measured 
and then torques F, G 

required for canceling the frictional component and the 
gravitational 

component, respectively, are determined. The servo motor 
is accelerated and a 

torque command T<SB>c</SB> to be applied is determined and 
then the time 

variation of torque T required for acceleration drive is 
determined. 

Subsequently, time variation of the acceleration in 
acceleration drive is 

determined based on the measurements thus determining the 
relationship between 

the speed (v) and the torque T based on the time variation 
of torque T required 

for the acceleration drive and the time variation of the 
speed, and the 

relationship between the speed (v) and the acceleration A 
based on the time 

variation of acceleration. Finally, a torque TJ required 
for accelerating the 

inertia is determined according to a formula; TJ=T-F-G, and 
then it is divided 

by the acceleration A to determine an inertia J. This 
method can estimate the 
inertia accurately. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of presuming especially the inertia of tiie 
mechanical system of a servo motor, about control of the servo motor which drives the feed shaft of a 
machine tool, a robot's arm, etc. 
[0002] 

[Description of the Prior Art] When driving the feed shaft of a machine tool, a robot's arm, etc. with a 
servo motor, this servo motor is controlled by numerical-control equipment. In control of this servo 
motor, the control system containing the machine part of a servo motor is constituted, and a setup of 
each control member is performed based on this configuration. And with the element of the machine 
part of this servo motor, a setup of a control factor is performed based on the inertia of a motor and a 
mechanical system. 

[0003] Drawing 9 is a block diagram in the case of performing feedforward control to the location loop 
formation currently performed from the former. Proportional gain and the transfer function 4 of integral 
gain and K2 are location loop-formation feedforward's terms, alpha is the feedforward multiplier of a 
location, a transfer function 6 is rate loop-formation feedforward's term, and beta of position gain [ in / 
in Kp of a transfer function 1 / a location loop formation ] and two rate loop-formation compensatorKl 
is [ be / it / under / drawing. 9 / setting ] the feedforward multiplier of a rate. Moreover, 3 is the machine 
section of a servo motor, Kt is a torque constant and Jm is inertia. 

[0004] In said block diagram, control of a servo motor is performed by [ as being the following ]. The 
location command outputted from numerical-control equipment etc., the current position of the servo 
motor detected with the position transducer etc., and a difference are searched for, and the position error 
is multiplied by the position gain Kp (proportionahty processing is usually performed), and it asks for a 
rate command. Next, the rate command by which added said rate command to the value which 
differentiated the location command and multiplied by the feedforward multiplier alpha of a location, 
and feedforward control was carried out to it is formed. Whenever [ real velocity / of a servo motor ] is 
subtracted from this rate command, and a velocity error is searched for, and the value which integrated 
with this velocity error and multiplied by the integral gain Kl, and the value which multiplied the 
velocity error by the proportionality coefficient K2 are added, and it asks for a current command. Next, 
the current command by which added said current command to the value which differentiated the 
location command twice and multiplied by the feedforward multiplier beta of a rate, and feedforward 
control was carried out to it is formed. This current command is passed to the machine section of a servo 
motor, and a servo motor is driven. 

[0005] Said control raises the responsibility of a control system by location feedforward and rate 
feedforward. A sake [ on this response disposition ], the feedforward multipUer beta of a rate is set as the 
value near the value of Jm/Kt, and a rubbed part of a mechanical system is canceled with the integrator 
in a rate loop-formation compensator, and by this setup, it usually means so that the torque for inertia 
under acceleration and deceleration may be formed with the rate loop-formation feedforward multiplier 
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beta. 

[0006] Conventionally, based on data, such as the mass distribution and the configuration of an object, 
and a dimension, it is asking for the motor of this servo motor, and the inertia of a mechanical system by 
count. 
[0007] 

[Problem(s) to be Solved by the Invention] In the above mentioned conventional numerical-control 
system, there is a trouble that the motor of a servo motor and the inertia of a mechanical system are not 
called for correctly. 

[0008] Like before, in order to ask for the motor of a servo motor, and the inertia of a mechanical system 
by count, simple [ of a motor and the mechanical system ] is carried out, and they are performed based 
on this model based on data, such as the mass distribution and the configuration of an object, and a 
dimension, by modeUng etc. so that inertia count may become easy. 

[0009] However, in the conventional inertia count, exact inertia cannot necessarily be obtained 
according to causes, such as an error by said modeling, and a variation rate under drive of a servo motor. 
When the error of the inertia of this motor and a mechanical system performs feedforward control to the 
above mentioned location loop formation, for example, the feedforward multipher beta of a rate does not 
become a motor and a thing corresponding to the inertia of a mechanical system correctly. In this case, 
the rate loop-formation feedforward multiplier beta cannot fully share torque for inertia under 
acceleration and deceleration, but the torque for the inertia which was not able to be shared will be 
shared with the integrator in a rate loop-formation compensator. Since the speed of response is slower 
than rate loop-formation feedforward, delay will produce this rate loop-formation compensator in the 
response in the whole control system. The response of this control system causes a configuration error in 
a machine tool. 

[0010] Then, this invention solves the above mentioned conventional trouble, and it aims at offering the 
inertia presumption approach of a servo motor that the inertia of a mechanical system including a servo 
motor can be presumed more correctly. 
[0011] 

[Means for Solving the Problem] The process which searches for torque required since this invention 
drives a servo motor with constant speed in the approach of presuming the inertia of a servo motor, The 
process which searches for torque required in order to carry out the acceleration-and-deceleration drive 
of the servo motor, The process which searches for torque required in order to carry out the acceleration 
and deceleration of the part for the inertia of a servo motor from two torque searched for according to 
said process, Said purpose is attained by having torque required in order to carry out the acceleration and 
deceleration of the part for the inertia for which it asked according to this process, and the process which 
asks for inertia from the acceleration at the time of an acceleration-and-deceleration drive. 
[0012] Moreover, this invention is set to the approach of presuming the inertia of a servo motor. The 
process which asks for relation with torque required since a servo motor is driven with two or more 
constant speed and it drives at the drive rate and this rate of a servo motor. The process which asks for 
relation with torque required since the acceleration-and-deceleration drive of the servo motor is carried 
out and it drives at the rate and this rate at the time of acceleration and deceleration. The process which 
searches for torque required in order to subtract torque required at the time of said constant speed from 
torque required at the time of said acceleration and deceleration and to carry out the acceleration and 
deceleration of the part for the inertia of a servo motor. Said purpose is attained by having the process 
which asks for inertia from the acceleration corresponding to torque required in order to carry out the 
acceleration and deceleration of the part for said inertia, and this torque. 

[0013] When driving a drive object with a servo motor, the torque which a servo motor generates 
includes the torque required in order to move with the torque and constant speed which are required in 
order to carry out the acceleration and deceleration of the inertia of a motor and a mechanical system. 
Furthermore, the torque required in order to move with constant speed includes the torque required in 
order to compensate a part for the gravity, when it has the torque and the gravity shaft which are 
required in order to compensate a rubbed part. 
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[0014] It can ask for the inertia of a motor and a mechanical system from torque and acceleration 
required in order to carry out the acceleration and deceleration of the part for inertia. And the presumed 
approach of the inertia of this invention searches for torque required in order to carry out the 
acceleration and deceleration of the part for inertia by subtracting torque required at the time of constant 
speed from torque required at the time of acceleration and deceleration, and presumes it by **(ing) this 
torque with acceleration. 

[0015] It can ask by torque required since the torque which compensates a rubbed part of a servo motor 
is driven with constant speed in the approach of this invention. The torque for being this a part of torque 
and compensating a rubbed part of the gravity shaft of a controUed-system object The torque for being 
able to ask with the average of the torque which the drive of the gravity direction and this direction 
takes, and the torque which the drive of hard flow takes, and compensating a part for the gravity of a 
gravity shaft It can ask by the half of the difference of the torque which the drive of the gravity direction 
and this direction takes, and the torque which the drive of hard flow takes. Moreover, this torque can be 
calculated from the current command value at the time of a constant speed drive. 
[0016] In the approach of this invention, torque required in order to carry out the acceleration drive of 
the servo motor can be searched for from time amount change of the current command value over a 
setting rate command, and it can ask for acceleration from time amount change of the feedback rate to a 
setting rate command. 
[0017] 

[Function] Torque required in order to search for torque required according to this invention since a 
servo motor is driven with constant speed and to carry out tiie acceleration-and-deceleration drive of the 
servo motor is searched for, torque required in order to carry out the acceleration and deceleration of the 
part for the inertia of a servo motor from two torque searched for is searched for, and the inertia of the 
servo motor in the case of driving a drive object with a servo motor is presumed by asking for inertia 
from the acceleration at the time of torque required in order to carry out the acceleration and 
deceleration of the part for the inertia for which it asked, and an acceleration-and-deceleration drive. 
[001 8] Moreover, according to this invention, torque required since a servo motor is driven with the 
constant speed from which plurality differs and it drives at the rate from the current command value at 
that time is searched for, and it asks for the relation of the drive rate of a servo motor and need torque in 
a constant speed drive. When it does not have the gravity shaft, the torque which compensates a rubbed 
part of a servo motor can be acquired by asking for the current command which the servo motor in a 
constant speed drive is ordered. Moreover, if the average of the torque which the drive of the gravity 
direction and this direction takes, and the torque which the drive of hard flow takes is calculated when it 
has the gravity shaft, the torque which compensates a rubbed part of a gravity shaft can search for, and if 
it asks by the half of the difference of the torque which the drive of the gravity direction and this 
direction takes, and the torque which the drive of hard flow takes, the torque which compensates a part 
for the gravity of a gravity shaft can search for. 

[0019] Next, the acceleration-and-deceleration drive of the servo motor is carried out, and it asks for 
relation with torque required since it drives at the rate and this rate at the time of acceleration and 
deceleration. And if torque required at the time of constant speed is subtracted from torque required at 
the time of acceleration and deceleration, torque required in order to carry out the acceleration and 
deceleration of the part for the inertia of a servo motor can be searched for. 

[0020] By **(ing) torque required in order to carry out the acceleration and deceleration of the part for 
inertia with the acceleration corresponding to this torque, the motor of a servo motor and the inertia of a 
mechanical system can be presumed. 
[0021] 

[Example] Hereafter, the example of this invention is explained to a detail, referring to drawing. 
[0022] Drawing 1 is a flow chart for explaining the process of the inertia presumption approach of this 
invention, and .drawing.2 - drawing. 4 are detailed flow charts rather than it can set in said process. 
Moreover, drawing,.5 and drawing.6 are the graphs of characteristic values, such as torque in each 
process in the inertia presumption approach. 
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[0023] In addition, the flow chart of drawing .1 explains the process of the whole inertia presumption 
approach of this invention using the sign of step S9 from step S L In the flow chart of drawing 2 , the 
sign of step S2-1-1- step S2-1-7 is used. The process which searches for the torque required in order to 
cancel a rubbed part in other than a gravity shaft is shown. The process which searches for the torque 
which drawing 3 takes in order to use the sign of S2-2-1- step S2-2-7 and to cancel a rubbed part in the 
case of a gravity shaft is shown. Moreover, by drawing 4 , the sign of S3-1- step S3 -7 is used, and the 
process which searches for the torque required in order to cancel a part for the gravity in the case of a 
gravity shaft is shown. 

[0024] In the flow chart of drawing 1 , the constant speed drive of the servo motor is carried out first. 
This constant speed drive is performed in order to search for the torque G for canceling a part for the 
torque F for canceling a rubbed part in the following step S2 and step S3, and gravity (step SI). 
[0025] And torque required in order to operate this servo motor with constant speed in a constant speed 
drive is measured. Torque required in order to operate with this constant speed is torque required when 
the servo motor is not equipped with the gravity shaft, in order to cancel a rubbed part excluding the 
torque required in order to carry out the acceleration and deceleration of the servo motor, and is the sum 
of the torque G required in order to cancel a part for the torque F required when the servo motor is 
equipped with the gravity shaft, in order to cancel a rubbed part, and gravity. Then, the torque F required 
in order to cancel a rubbed part in step S2 is searched for, and the torque G required in order to cancel a 
part for gravity in step S3 is searched for. In addition, when the servo motor is not equipped with the 
gravity shaft, only step S2 is performed, and when the servo motor is equipped with the gravity shaft, 
step S2 and step S3 are performed. 

[0026] The process (step S process of 2-1) which searches for the torque required in order to cancel a 
rubbed part using the flow chart of drawing.2 , when the servo motor is not equipped with the gravity 
shaft is explained. In order to search for the torque F required in order to cancel [ rubbed ], constant 
speed vc is set up (step S 2-1-1), and a rate command value is setup with the constant speed vc (step S 
2-1-2), and a servo motor is driven and it is made to rotate with constant speed vc with this rate 
command value (step S 2-1-3). In addition, these step S2-1-1- step S2-1-3 are a process corresponding to 
said step SI. 

[0027] If it asks for a torque command in the condition that this servo motor is rotating with constant 
speed vc, the torque F required in order to cancel a rubbed part can be measured, it will measure, and a 
value will be memorized (step S 2-1-4). 

[0028] It judges whether measurement of Torque F was completed in the constant speed of the value 
from which plurality differs (step S 2-1-5), when all measurement is not completed, the value of 
constant speed vc is changed (step S 2-1-6), and said step S2-1-1- step S2-1-4 are repeated again. After 
measurement in all point of measurement is completed, it can ask for relation with the torque F for 
canceling a rate v and a rubbed part. Drawiiig. 5. shows relation with the torque F for canceling this rate v 
and a rubbed part (step S 2-1-6). In order to ask for the curve shown in drawing.5 from point of 
measurement, it can ask by interpolating between point of measurement by spline interpolation etc. 
[0029] Next, the process (step S process of 2-2) which searches for the torque required in order to cancel 
a rubbed part of a gravity shaft using the flow chart of drawing 3 , when the servo motor is equipped 
with the gravity shaft is explained. In order to search for the torque F required in order to cancel 
[ rubbed ], it sets up towards going up of the migration direction to the start (step S 2-2-1). In this case, 
the direction of uphill is a direction which resists gravity and drives a servo motor, and when moving 
towards going up of a servo motor, the torque of the sum with the torque required in order to cancel a 
part for the torque required in order to cancel a rubbed part, and gravity will be required. The torque 
which this process takes in order to cancel a rubbed part is searched for. 

[0030] In the migration direction of this going up, the torque F required in order to cancel a rubbed part 
according to the same process as said step S2-1 is searched for (step S 2-2-2). And it considers as the 
torque Fup of going up of the torque F searched for (step S 2-2-3). (The torque F+ torque G) can express 
this torque Fup. 

[003 1] Next, it sets up in the direction to which it gets down from the migration direction (step S 2-2-4). 
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In this case, the direction from which it gets down is a direction which drives a servo motor in the 
direction in which gravity acts, and when it moves in the direction to which it gets down from a servo 
motor, it will require the torque of a difference with the torque required in order to cancel a part for the 
torque required in order to cancel a rubbed part, and gravity. 

[0032] In this migration direction from which it gets down, the torque F required in order to cancel a 
rubbed part according to the same process as said step S2-1 is searched for (step S 2-2-5). And it 
considers as the torque Fdown which gets down from the torque F searched for (step S 2-2-6). (The 
torque F-torque G) can express this torque Fdown. 

[0033] If torque F required in order to cancel a rubbed part in the case of a gravity shaft is set to Fg, Fg 
can be calculated by (Fup+Fdown)/2 (step S 2-2-7). Next, the process (process of step S3) which 
searches for the torque G required in order to cancel a part for gravity in case the servo motor is 
equipped with the gravity shaft using the flow chart of drawing 4 is explained. In order to search for the 
torque G required in order to cancel a part for gravity, in step S3-1- step S3-6, the uphill torque Fup and 
the torque Fdown from which it gets down are searched for like the process (step S2-2-1- step S2-2-6) 
which searches for the torque F required in order to cancel a rubbed part of said step S2-2. 
[0034] And if torque required in order to cancel a part for the gravity in the case of a gravity shaft is set 
to G, it can ask for G by (Fup-Fdown)/2 (step S 3-7). Therefore, the torque G required by the constant 
speed drive of a servo motor in order to cancel a part for the torque F required in order to cancel a 
rubbed part, and gravity is searched for by said step S2 and step S3. 

[0035] Next, the acceleration drive of the servo motor is carried out (step S4). Here, this acceleration 
drive gives the rate command of the set-up rate value which has been set in the condition of rate zero to 
a servo motor, and it drives it until a rate reaches a setting rate from zero. 
[0036] In this acceleration drive, it asks for time amount change of the torque T required for an 
acceleration drive by asking for the torque conmiand Tc impressed to a servo motor. This example of a 
measurement result is shown in (b) of drawing 6 (step S5). Moreover, in the same acceleration drive, by 
finding the feedback rate v of a servo motor, it can ask for time amount change of the rate in an 
acceleration drive (this example of a measurement result is shown in (a) of drawing 6 ), and can ask for 
time amount change of the acceleration in an acceleration drive from this measurement result further 
(step S6). 

[0037] Next, it asks for the relation of the rate v and Torque T in an acceleration drive from time amount 
change of the torque T required for the acceleration drive obtained by said measurement, and time 
amount change of the rate in an acceleration drive (as a result, an example is shown in (c) of drawing 
6 ). Moreover, it asks for the relation of the rate v and acceleration A in an acceleration drive from time 
amount change of the acceleration in said acceleration drive (as a result, an example is shown in (d) of 
dra\\nng 6 ). A rate v and the relation with Torque T are for searching for the torque TJ required in order 
to accelerate the inertia of a servo motor, and the relation between a rate v and acceleration A is for 
defining the acceleration for asking for the inertia of a servo motor. 

[0038] The torque T required for the acceleration drive for which it asked in said step S7 Since it is the 
sum (T=TJ+F+G) of the torque G required in order to cancel a part for the torque F required in order to 
cancel the torque TJ required in order to accelerate inertia, and a rubbed part, and gravity. The torque TJ 
required in order to accelerate inertia can be searched for by subtracting the torque G required in order to 
cancel a part for the torque F required in order to cancel a rubbed part from the torque T required for an 
acceleration drive, and gravity, then, the step S8 - setting ~ the operation of TJ=T-F-G - carrying out - 
** — the torque TJ required in order to accelerate inertia as be alike is searched for. (e) of drawing 6 is 
carrying out the example as a result of the torque TJ required in order to accelerate this inertia (step S8). 
[0039] The motor of a servo motor and the inertia J of a mechanical system are called for by the ratio 
(J=TJ/A) of Torque TJ and acceleration A required in order to accelerate inertia. According to the 
relation of the acceleration A to the rate v shown in (d) of drawing 6 , acceleration A changes according 
to a rate v. Change of the acceleration A used for the operation of Inertia J influences the value of Inertia 
J. Then, in order to acquire the value of the fixed inertia J, it is the rate which a servo motor usually uses, 
a field with little change of acceleration A is appointed in (d) of drawing 6 , and the torque TJ 



http://www4.ipdl .j po. go.j p/cgi-bin/tran_web_cgi_ejj e 



9/26/04 



Page 6 of 7 



corresponding to the rate v at the time of the acceleration A is searched for by (e) of drawing 6 , and 
torque TJ searched for is **(ed) with acceleration A, and it asks for Inertia J (= TJ/A) (step S9). 
[0040] The motor of a servo motor and the inertia of a mechanical system can be presumed from torque 
required in order to separate torque required in order to accelerate the inertia of a servo motor, and 
torque required in order to cancel a part for a rubbed part and gravity and to accelerate inertia by this. 
[0041] In addition, a measurement error can also be decreased by asking presumed processing of the 
inertia by the process of said step SI - step S9 for a multiple-times deed and the average of two or more 
acquired inertia values. 

[0042] (Example of a control device which carries out the example of this invention) Since it is the 
block diagram of the digital-servo control device which carries out the example of this invention and is 
the configuration as the equipment which performs the conventional digital-servo control with the same 
configuration, drawing 7 is shown roughly. 

[0043] In drawing 7 , 10 is numerical -control equipment (henceforth NC), and 12 is a pulse coder in 
which in the digital -servo circuit of a microcomputer (henceforth CPU) configuration, and 16 servo 
amplifiers, such as a transistor inverter, and 18 generate a servo motor with rotation of a servo motor 18, 
and 20 generates [ Share RAM and 14 ] a pulse. 

[0044] CPU of writing and the digital-servo circuit 14 reads a location conmiand for every location 
command period (dividing period) ITP, and reads this location command in Share RAM to Share RAM, 
and NCIO is the period Tp (ITP=TpxN) which divided the above-mentioned location command period 
ITP into N individual, and performs location loop-formation processing. It asks for the location 
command an in the location loop-formation processing Tp so that the location command outputted from 
NCIO the whole ITP period may be distributed equally [ the inside of an ITP period ]. While performing 
location loop-formation processing from the difference of this location command an and the current 
position of the servo motor 18 obtained by the feedback pulse from the pulse coder 20 Feedforward 
control processing of a location is performed, it asks for a rate command, rate loop-formation processing 
and rate feedforward processing are performed from whenever [ real velocity / of the servo motor 18 
obtained by the feedback pulse from this rate command and the pulse coder 20 next ], and it asks for a 
current command. And current loop processing is performed, an PWM conmiand is created, and a servo 
motor 18 is driven through a servo amplifier 16. 

[0045] (Example of control using the inertia for which it asked by the approach of this invention) The 
example of control of the motor of the servo motor for which it asked by the inertia presumption 
approach of this invention, or the servo motor using the inertia Jm of a mechanical system is explained. 
[0046] Drawing 8 is a block diagram in the case of performing feedforward control to a location loop 
formation like said drawing 9 . Proportional gain and the transfer Sanction 4 of integral gain and K2 are 
location loop-formation feedforward's terms, alpha is the feedforward multiplier of a location, a transfer 
function 6 is rate loop-formation feedforward's term, and beta of position gain [ in / in Kp of a transfer 
function 1 / a location loop formation ] and two rate loop-formation compensatorKl is [ be / it / under / 
drawing 8 / setting ] the feedforward multiplier of a rate. Moreover, 3 is the machine section of a servo 
motor, Kt is a torque constant and Jm is inertia. 

[0047] And in this control block, it sets up by value Jm/Kt which **(ed) inertia Jm which asked for the 
feedforward multiplier beta of a rate by the inertia presumption approach of this invention by the torque 
constant Kt. 

[0048] The current command value which a servo motor is ordered is formed of the current command 
which forms with a rate loop-formation compensator 2 based on the value which subtracted the rate 
feedback value from the sum with the value which multiplied the differential value of the rate command 
which multiplies by the position gain Kp and is obtained, and a location command by the feedforward 
multiplier alpha, and the value which multiplied the 2 times differential value of a location command by 
the feedforward multiplier beta of a rate, as having described above. 

[0049] Since the feedforward multiplier beta of the rate is set as the value based on Inertia Jm here, rate 
loop-formation feedforward can form the torque corresponding to a part for the inertia under 
acceleration and deceleration, and a rate loop-formation compensator can form the torque which cancels 
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a part for a rubbed part of a mechanical system, and gravity. Therefore, a rate loop-formation 
compensator cannot share a part of torque corresponding to a part for the inertia under acceleration and 
deceleration like the conventional control, and a high speed can be answered in rate loop-formation 
feedforward about a part for the inertia under acceleration and deceleration, 
[0050] (Effectiveness of an example) If the value which **(ed) inertia for which it asked by the 
presumed approach of the inertia of this invention by the torque constant is made into rate loop- 
formation feedforward's multiplier A part for inertia can be shared by rate loop-formation feedforward 
among the torque of a servo motor, and a rate loop-formation compensator can share a part for a rubbed 
part and gravity. By this It can separate into the torque for compensating the torque for inertia 
acceleration of the torque which a servo motor outputs, and friction, and highly precise control can be 
performed at high speed. Moreover, in the case of a machine tool, a configuration error can be decreased 
by this. 
[0051] 

[Effect of the Invention] As explained above, according to this invention, the inertia presumption 
approach of a servo motor that the motor of a servo motor and the inertia of a mechanical system can be 
presumed more correctly can be offered. 

[Translation done.] 
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